This study examined whether polygraph testing would result in sex offenders engaging in fewer high risk behaviors. Fifty adult male sex offenders taking part in community treatment programs were allocated into 2 groups: 'Polygraph Aware' subjects were told they would receive a polygraph examination in 3 months regarding their high risk behaviors, while 'Polygraph Unaware' subjects were told their behavior would be reviewed in 3 months. Relevant behaviors for each subject were established at baseline interviews, following which both groups were polygraphed at 3 months. All subjects were polygraphed again at 6 months. The hypothesis was that subjects in the 'Polygraph Aware' group would have engaged in fewer high risk behaviors, based on their self report during the examination.
INTRODUCTION
The use of the polygraph to assist in the treatment and supervision of sex offenders has expanded markedly over the past decade in the United States, although it is still employed in only a minority of programs (Abrams & Simmons, 2000; English et al (2000a) . This expansion is not without controversy, with critics attacking not only its evidence base, but also the scientific standing of polygraphy more generally (Cross & Saxe, 2001 ; National Academies of Science, 2002) . Much of the argument, however, has focused on the use of polygraphy in investigative settings such as crime detection and pre-employment screening, which is only partly relevant to post-conviction applications: in the former, issues of accuracy predominate, while in the latter the polygraph is just one of a range of assessment tools that contribute to the development of treatment and management plans, with more emphasis placed on disclosure and less on passing or failing the examination per se (Holden, 2000) . Similarly, the large amount of research associated with polygraphy has tended to focus on reliability and validity relating to investigation type protocols (for example, involving mock crimes) rather than on questions of efficacy and utility that are more pertinent to post conviction testing.
Therapeutically, advocates of post-conviction polygraph examinations claim that it enables clinicians to obtain more reliable sexual histories and more accurate offence behavior descriptions, both of which assist in overcoming denial and can improve the assessment of treatment need and risk of reoffending (Salter, 1995) . But though there is much anecdotal evidence in support of this, published research data is limited. English et al (2000b) , for example, in an interesting but non-peer reviewed report, compared offenders in programs with and without polygraph testing. They found that increased numbers of offenders on the polygraph programs admitted to having offended against both male and female victims, and against both juveniles and adults; polygraphed offenders also disclosed greater amounts of sexual deviant activity generally. Other studies have found that polygraphed offenders admit to more victims, increased numbers of offences, and an earlier onset of offending (Ahlmeyer et al, 2000; Wilcox, 2000) , and fewer claim to have been sexually abused as children (Hindman & Peters, 2001 ). However, while data such as this is promising, a study of polygraphy in treatment settings using control groups and a prospective design has yet to be undertaken. In addition, without some means of corroborating what offenders say, the possibility also exists that at least some of this increased reporting is fabricated by offenders in order to satisfy examiners.
In terms of supervision, it has been argued that periodic polygraph testing of offenders in so-called maintenance examinations has the potential to identify not only breaches in supervision and outright offences, but it also acts to deter offenders from engaging in problematic behavior in the first place. Again, while face validity and anecdotal accounts are good, there is not much supporting evidence for these claims. Abrams and Ogard (1986) compared recidivism rates of probationers (a small number of whom were sex offenders) required to take periodic polygraph tests by the Courts in two areas of the state of Oregon (n=35), with those whose supervision did not involve polygraphy in another county (n=243), and found that over a 2 year period 69% of men who received periodic polygraph examinations remained offence or infringement free in comparison with 26% of those who were not polygraphed.
Looking specifically at sex offenders, Edson (1991) reported that 95% of 173 sex offenders on parole or probation and required to undertake periodic polygraph testing did not reoffend over a 9 year period, but the study did not include a comparison group. In a survey of 28 sex offenders taking part in a community program, Harrison and Kirkpatrick (2000) found that the majority described a decrease in high risk behaviors (such as grooming potential victims, obtaining pornography, and substance use) which the offenders themselves attributed to polygraph testing, although the small numbers, possible sample bias, and the self report nature of the study mean that one must be cautious in interpreting its results.
In the United Kingdom polygraphy is not used at all by the police, probation or prison services, nor are we aware of its use in any clinical program. This follows a withering review produced over 15 years ago by a working group of the British Psychological Association, commissioned by the Home Office in the wake of a major spy scandal, that concluded amongst other things that polygraphy was unscientific and its use poorly standardised (British Psychological Society, 1986) . As with many of the American critiques, however, the focus was on investigative rather than postconviction applications, and a lack of evidence in support of polygraphy was at times confused with negative evidence against it.
Thus, while there are many persuasive advocates for post-conviction polygraph testing, the absence of a sound evidential base has meant that arguments about its use tend to be theoretically rather than empirically driven. Given the strong claims made by its proponents of the potential benefits of polygraphy when used in treatment and supervision settings, we examined whether polygraph testing incorporated in a community sex offender treatment program could contribute to treatment and supervision. Using a prospective design, we set out to test the hypothesis that the expectation of a polygraph test would reduce the likelihood of offenders engaging in high risk behaviors.
METHOD Participants
One hundred sixteen convicted sex offenders taking part in community based sex offender treatment programs in three different English probation service areas were approached for the study, of whom 50 (43%) agreed to participate. All subjects gave written informed consent and were reimbursed for travel expenses. They were told that information obtained during the polygraph examinations would be reported to their treatment providers or probation officers.
The sample consisted of 45 men who had sexually offended against children (including offences involving possession and manufacture of child pornography) and 5 whose victims were adult females. The men ranged in age from 22 to 67, with a mean age of 41 (s.d 10.7). All but one was White English, and 21 (42%) reported being in marital or stable relationships.
Risk of reconviction for each subject was determined using the actuarial instrument Static 99 (Hanson & Thornton, 1999 , while subjects were also rated in respect of a range of dynamic risk factors based on a scale devised by Hanson and Harris (2000) .
Procedure
Subjects were divided into two groups. After a research interview in which 3 or 4 high risk behaviors were identified for each individual based on information supplied by the treatment providers specific for him (for example, using pornography or having unsupervised contact with children), one group was informed that they would be polygraphed 3 months later to determine whether an expectation of this would help them avoid engaging in their identified high risk behaviors (the 'Polygraph Aware' group), while the other group was told only that their behaviors would be reviewed in three months time with no reference to them being polygraphed (the 'Polygraph Unaware' group). In two of the three areas all subjects in any one treatment group were allocated into either the Polygraph Aware or Polygraph Unaware group (in one of these areas there were two groups running, in the other eleven, with membership determined by geography), which meant that communication between men in different groups was unlikely. The third area ran only one treatment group, and here men were allocated alternatively.
Although only one group of subjects was expecting a polygraph examination, at three months (Time 1) both groups were in fact polygraphed, the hypothesis being that those who were expecting this would report less high risk behaviors during the 3 month period than those in the comparison group. After this first polygraph examination, those who passed were to be told that they would be reviewed in a further three months time (Time 2), while those who failed the exam were to be warned about their behavior and told that in three months they would be polygraphed again (thus forming new 'Polygraph Aware' and 'Polygraph Unaware' groups). As at Time 1, both groups would again receive a polygraph test at Time 2. As some of the men in the Polygraph Unaware group at Time 2 might conclude that this does not guarantee they will not be polygraphed based on their experience at Time 1, the extent to which they would be truly "unaware" is unclear; in the event, however, as will be seen below the results at Time 1 meant that this was not an issue. The research design is illustrated in Figure 1 .
Because this was a research study, participation was voluntary, and offenders were free to drop out of the study at any time.
Figure 1 here
At both Time 1 and Time 2, subjects were interviewed first by the same researcher who had interviewed them at baseline. Their current circumstances were clarified, and they were asked if they had engaged in any of their high risk behaviors since the last session. After this interview, all subjects immediately underwent a polygraph examination in a separate room that focused on their high risk behaviors.
Polygraph testing was carried out by one of two polygraphers, both of whom are accredited by the American Polygraph Association as having expertise in sex offender testing. The Comparison Question Technique (CQT) was used. This is a standard procedure in which responses to so-called relevant questions (that is, those in which the examiner is interested, for example, "Have you had unsupervised contact with children over the last three months") are compared with the responses to comparison questions (for example, "Have you done anything over the last three months that would concern your probation officer") which may arouse anxiety in the subject but which are hypothesized to produce less of a response in those who answer deceptively to the relevant question. The content of the relevant questions was determined by the high risk behaviors previously identified by the treatment providers in respect of each offender.
For the purposes of analysis, the polygraph examination was divided into three sections: the pre-test interview in which the polygraph examination was explained to the subject, his high risk behaviors were confirmed, and he was asked whether he had engaged in any of these behaviors over the preceding three months; the examination itself in which each subject was again asked whether he had engaged in any of his identified high risk behaviors in the relevant time frame; and the post-test interview, in which the subject was told whether or not he had passed the polygraph examination, and was given an opportunity to explain any apparent deceptive responses.
RESULTS

Subjects
The 'Polygraph Aware' group consisted of 27 men with a mean age of 43 (sd 11.5), of whom 24 (89%) had offended against children and 3 (11%) against adult women. The 'Polygraph Unaware' group comprised 22 men with a mean age of 39 (sd 9.5), of whom 20 (91%) had offended against children and 2 (9%) against adult women. One subject was excluded from the study because of acute mental illness.
There were no statistically significant differences between these groups in terms of age, victim numbers and victim characteristics.
Scores on Static 99 ranged between 0 and 9, with a mean of 2.8 (sd 2.2): 13 subjects were categorised as low risk, 21 as medium-low risk, 8 as medium-high risk and 5 as high risk. The two groups did not differ in respect of their Static 99 scores.
The groups were also similar in terms of their Dynamic Risk scores (Aware Group mean = 5.5, SD = 2.4), Unaware Group mean = 5.4, SD = 2.4; t(47)=.21, p=.9).
High risk behaviors -Time 1
Two subjects were recalled to prison in the three month period leading up to the first polygraph examination, while 14 (30%) of the remaining 47 did not attend (defaulted) from the polygraph examination at Time 1. Another subject, who was in the 'Polygraph Unaware' group, dropped out of the study at Time 1 when asked to take a polygraph test. The 32 men who were polygraphed at Time 1 therefore represented 64% of those who agreed to take part in the study, and 28% of the offenders from the 3 treatment programs who were initially approached.
Of the 32 subjects who were polygraphed, only one was known by either his probation officer or those providing treatment to be engaging in any of his identified high risk behaviors. At Time 1, however, 31 (97%) offenders disclosed having engaged in at least one high risk behavior, with a total of 76 high risk behaviors reported (Table I) . One man admitted to numerous episodes of frottage on public transport involving young girls, another reported unsupervised contact with his previous child victim (which was subsequently verified), and a third to prowling public toilets in a search of male children. The mean number of different high risk behaviors reported per offender was 2.45 (SD = 1.7), with a median of 2 and a range of 0 to 7 (although only 4 relevant behaviors were established for each offender, 3 men disclosed additional behaviors during the examination). The one offender who did not disclose any high risk behaviors failed his polygraph, but gave no explanation for this. There were no statistically significant differences in the number of behaviors reported by men in the 'Polygraph Aware' and the 'Polygraph Unaware' groups (F = .613, p = .44). Table I here.
Time of disclosure
Subjects had three opportunities to disclose high risk behaviors: to the researcher immediately before the polygraph test, to the polygraph examiner during the pre-test interview, and to the polygraph examiner after the polygraph examination in the post-test interview. During the interview with the researcher, 13 subjects (41%) reported some high risk behavior, 27 subjects (84%) disclosed high risk behaviors to the polygrapher at the pre-test interview (either in addition to what they had told the researcher or in 15 (47%) cases having denied any such behaviors to the researcher).
Twenty five subjects (78%) failed the polygraph, of whom 20 (80%) reported additional or new information about their high risk behaviors during the post-test interview (Figure 2) .
Figure 2 here
High risk behaviors -Time 2
Because all but one of the offenders admitted to having engaged in high risk behaviors at Time 1, all were told to expect a polygraph examination at Time 2, including the 7 men who had passed the polygraph. Thus, there was no Polygraph Unaware Group at Time 2.
Eleven subjects (22% of study participants, and 34% of those who were polygraphed at Time 1) did not attend for the second polygraph examination at Time 2. Of the 21 who remained in the study, 15 (71%) reported a total of 34 high risk behaviors, with a mean of 1.6 (sd 1.4), a median of 1, and a range of 0 to 5; six (29%) men reported no high risk behaviors at all and passed their polygraph tests. A paired sample t-test comparing the number of behaviors reported by each man at Time 1 and 2 was significant (t = 2.55, p = .019). Of the 15 subjects who reported high risk behaviors, 9 (60%) had already disclosed these to their supervisors compared with just 1 who had done so at Time 1. The relevant behaviors reported by each subject are shown in Table II. Table II here
Time of disclosure
It can be seen from Figure 3 that at Time 2, 13 men (62%) made disclosures to the researcher, of whom 7 made no further disclosures and passed their polygraph tests, while 6 men made no disclosures at all and also passed the polygraph. In total, only 6 men (29%) failed the polygraph at Time 2, of whom 4 made further disclosures. Overall, 15 (71%) of subjects passed their polygraph examinations at Time 2 compared with 7 (29%) at Time 1, a significant improvement (chi square = 12.82, p < .001).
Figure 3 here
Non-attendees
Seventeen participants did not attend for their first polygraph examination at Time 1, of whom two had been returned to custody (one for a sexual offence and the other for a breach of his probation conditions). Ten of the 27 men (37%) in the Aware Group failed to attend, compared with 7 of the 22 (32%) in the Unaware Group. Those who did not attend did not differ from those who did in terms of risk as determined by Static 99, but the former group were more likely to have had a female victim (chi square = 5.17, p = .022). In the one area with just one treatment group, communication between offenders did not appear to inhibit those in the Unaware
Group from attending at Time 1, with 3 or 6 defaulting form the Polygraph Aware Group compared with 2 of 7 from the Polygraph Unaware Group.
The 11 subjects who defaulted from the second polygraph examination were also significantly more likely to have had a female victim (chi square = 6.03, p = .014), but again they did not appear to differ otherwise. There was no difference in the number of high risk behaviors reported at Time 1 in either group. Being in the Unaware Group did not result in a higher default rate at Time 2; indeed, default was more common in the Aware Group, with 8 of 17 defaulting at Time 2 compared with just 3 of 15 from the Unaware Group (although this was not of statistical significance).
It was not possible to determine systematically why offenders dropped out at various times in the study. In some cases, however, offenders wrote to the researchers to explain their reasons for default. Three participants explained they did not attend at Time 2 because of the reprimands they received from their supervisors in relation to the behaviors they reported at Time 1 or other action taken against them, and one that the thought of the upcoming examination was stressful, and he had been told that stress was a risk factor for him.
Offender feedback
Following the second examination, offenders were given a brief questionnaire requesting feedback about their experiences of polygraphy. Twenty of the 21 men reported that they thought polygraph examination helped them to avoid reoffending; 12 (57%) said that knowledge of the impending polygraphy caused them to inhibit their behavior, and 11 (52%) that it resulted in them reporting more information to their supervising probation officers.
DISCUSSION
This study examined the extent to which polygraph testing could contribute to behavior change in sex offenders on community treatment programs. It was found that the polygraph resulted in offenders reporting a large amount of behaviors of concern that were not known to supervising probation officers or treatment providers, but also that expectation of a polygraph test appeared to assist offenders in avoiding or controlling such behaviors. This latter effect, however, was observed only after offenders had actually experienced a polygraph examination.
These findings are similar to other reports of improvement in the quality and quantity of information gained from sex offenders with post conviction polygraph testing (Ahlmeyer et al., 2000; Emerick & Dutton, 1993; English, et. al., 2000b) , but the prospective nature of our study has avoided the retrospective biases common to earlier work. In the course of their first polygraph examinations, nearly all participants in our study reported high risk behaviors over the preceding three months, but in only one case was this behavior known to treatment providers or supervising probation officers. Almost all men disclosed masturbating to deviant fantasies, but a third reported more worrying activity such as having unsupervised contact with children or seeking out potential victims. Knowledge of this allowed these issues to be addressed in treatment, and in some cases altered the way in which supervision was carried out -one man, for example, was recalled to a probation hostel. While there was only one case where an actual offence was disclosed (frottage), we believe that the information provided by the polygraph was likely to have prevented a number of offences from being committed.
At the second polygraph examination, not only did offenders report fewer high risk behaviors, but in addition they had also disclosed this information to probation officers, giving treatment and supervision a better chance of succeeding. This finding supports the conclusions reached by Harrison and Kirkpatrick (2000) based on a survey of offenders in their program, that periodic polygraph testing can improve the motivation of sex offenders in treatment.
Much of the controversy regarding polygraphy relates to issues associated with uncertainty about its validity (accuracy) and reliability, although there are also concerns about lack of standardisation and a poor understanding of how individual subject differences may influence findings (British Psychological Society, 1986; Cross & Saxe, 2001 ; National Academies of Science, 2002). In post-conviction settings, however, it is the nature of the disclosures and not whether individuals pass or fail the polygraph per se that is of most interest, and in this context polygraphy might be better viewed as a truth facilitator rather than a lie detector. This is not to say that these scientific issues are not of relevance -they are and need to be addressed -but their current lack of resolution does not justify calls for polygraphy to be abandoned in post-conviction applications.
Of course, it is possible that the increased rate of disclosure we observed may not always have been a true indication of behavior, but instead may have included false admissions fabricated by offenders in order to satisfy examiners, to explain a failed examination in spite of a wrong accusation of deception (sometimes referred to as 'defensive lying'), or to obscure the actual reason for failure that the offender did not want to disclose. We had no means of verifying whether what offenders told us was true except in exceptional cases (for instance, in a case where child protection proceedings were subsequently undertaken because of the disclosure), although given the high rate of reported behavior we believe it unlikely that the majority of what we observed can be accounted for by offenders seeking to please the examiners (indeed, the high drop out rate between Time 1 and Time 2 suggests that this was not their aim).
Similarly, the apparent inhibition of behavior observed at Time 2 might not be a reflection of real improvement, but instead reflect a decreased disclosure rate associated with an increased ability to "beat" the polygraph. Again, this is not something that can be proved either way in the context of this study, but as offenders were not compelled to attend for examination at Time 2, it is not clear to us why an offender who was still engaging in high risk behaviors would run the risk of being found out, particularly in light of the 80% failure rate at Time 1. However, the extent to which false reporting is a real as opposed to a theoretical problem is unresolved. Unfortunately, published research does not shed much light on this issue, but Kokish and Blasingame (personal communication) examined the question in an survey of 95 sex offenders who had been tested on 333 occasions within their treatment program. In this survey, in which responses were anonymous, the offenders claimed to have made false confession on just 6 occasions, less than 2% of all tests. If this finding is representative of post-conviction polygraph testing generally, then defensive lying would not seem to be a major problem, although this is clearly something that requires further investigation.
A noteworthy finding in our study was the high drop out rate, with less than half of those offenders who originally agreed to take part complying with two polygraph tests, and a third of those who attended for the first test defaulting from the second. Although this small band of completers may not be representative of the larger population, and one can only speculate about the reasons why most offenders did not want to be tested, the high level of worrying behaviors disclosed by them is of concern. Our results suggest that in those offenders who are motivated not to reoffend polygraphy can assists them to adhere to their relapse prevention plans, while those motivated less strongly will seek to avoid it. If polygraphy is to be extended to include a majority of offenders, with the aim of improving compliance with treatment and enhancing supervision, then some form of compulsion will be necessary. study; Ian Stracken, Donald Finlader and Mark Farmer were particularly helpful in ensuring that things ran smoothly. Attempting to set-up situation for contact with children (e.g. offering to babysit)
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Going to areas to view children for sexual arousal (e.g. gyms; playgrounds; video arcades) 
